Background {#Sec1}
==========

Incorporating qualitative methods into infection control and other applied health research has been increasing in recent years because these methods can add richness and explanation to complex systems in a way that cannot be described through quantitative variables \[[@CR1], [@CR2]\]. Moreover, interdisciplinary studies are becoming increasingly common in this research area, involving research teams with multiple disciplines represented, including: qualitative and quantitative researchers, healthcare personnel, epidemiologists, occupational health, and infection control professionals, and others \[[@CR3]\]. Results from qualitative studies utilizing interdisciplinary research teams can provide insight into decision-making processes, institutional management and culture, and systems challenges \[[@CR3], [@CR4]\]. Qualitative research methodology is diverse, with approaches stemming from multiple social sciences, including psychology, sociology and anthropology, as in ethnography and phenomenology \[[@CR5], [@CR6]\]. Grounded theory, a common methodical approach in qualitative research, develops a theory inductively based on analysis of data \[[@CR7]\]. Each qualitative method has strengths and limitations, and must be chosen with careful consideration of study aims and objectives.

As part of a study about how acute care hospitals in Chicago, Illinois prepared for the 2014--2015 Ebola Virus Disease (EVD) we performed semi-structured interviews with healthcare personnel (HCP) who participated in decision making about EVD preparations or training of workers in the use of enhanced personal protective equipment. The objectives of these interviews were to understand: i) how personal protective equipment (PPE) ensembles, used to protect HCP from infection, were selected, ii) considerations for PPE acquisition and use, and iii) how training in the use of PPE ensembles and EVD patient care was developed and delivered. In planning this research, we conducted a literature review and consulted with colleagues with expertise in qualitative research methods, but found many of the methods difficult to apply in our context owing to our need to evaluate a priori research objectives and involve our team of interdisciplinary investigators. Though we were interested in emerging themes, a priori objectives were prioritized based on the norms of our disciplines and the extent of existing knowledge about the experience of hospitals preparing for EVD. Our core team of investigators included: three infectious disease physicians, two of whom have roles in infection prevention; two industrial hygienists, a specialty within occupational health, with expertise in personal protective equipment; and a public health professional with experience in infectious diseases. We wanted all team members to engage equally, bringing their experiences and disciplinary training to bear on a complex problem. We identified the focused conversation method to be capable of enabling analysis of the interview data, while achieving our a priori research objectives and engaging our team.

The focused conversation method involves answering, through conversation, a series of questions organized into four phases (objective, reflective, interpretative and decisional) that draw upon ways in which humans process and make judgments about information, while promoting order and systematic dialogue \[[@CR8]\]. The focused conversation method has traditionally been used in business and education to design and guide conversations so as to ensure that the goal of the conversation is achieved \[[@CR9]\]. The conversation involves stakeholders and other individuals interested in the outcome, and should be predicated by a review of relevant data/information by participants and setting of a goal, which informs the development of questions. For example, one author (RMJ), has used the focused conversation method in faculty meetings about curriculum revision, where data have included existing courses, course learning objectives, program competencies, and requirements from accreditors, and questions were written to lead to decisions about shared competencies across programs and the design of new courses. The focused conversation method is beginning to be used in health sciences research. For example, Caress, et al. \[[@CR10]\] used focused conversation style interviews to collect data, while Realpe, et al. \[[@CR11]\] employed the focused conversation method in combination with thematic analysis to analyze conversations from patient recruitment and diagnostic consultations. Details of how and why the focused conversation method was employed in these studies, however, were not well described.

With the goal of enhancing the use of the focused conversation method, we wanted to share our approach for using this method for qualitative data analysis. The objective of this manuscript is to clearly describe how we implemented the focused conversation method to facilitate analysis of data that responded to a priori research objectives and ensured participation of our interdisciplinary team. Ultimately, we employed the focused conversation method twice in this study to separately analyze data related to study objectives about the selection and use of PPE and about training, though this work centers on the focused conversation about training. The results are presented elsewhere (Bleasdale SC, Sikka MK, Brosseau LM, Fritzen-Pedicini C, Moritz D, Stiehl E, Jones RM: Experience of Chicagoland acute care hospitals in preparing for Ebola Virus Disease, 2014--2015, Submitted). Further, we also propose a number of practical suggestions for other researchers who want to apply the focus conversation method in future research.

Methods {#Sec2}
=======

Research team {#Sec3}
-------------

Our research team was diverse with respect to disciplinary training and experience. The team included two industrial hygienists, three infectious disease physicians and a public health professional. The public health professional and one physician were relatively junior, within 3--5 years of their academic training, and the remaining investigators were mid-career and senior faculty.

Interviews {#Sec4}
----------

A total of 28 interviews, conducted with participants from 15 acute care hospitals, were analyzed. Purposeful sampling was used to identify hospitals for recruitment, and contact was first initiated through infection prevention or emergency management offices. Broadly, the interview addressed four themes: participant characteristics; institution organization and culture; training experiences; and experience with PPE. The participant recruitment strategy, participants and interview instrument are described in more detail elsewhere (Bleasdale SC, Sikka MK, Brosseau LM, Fritzen-Pedicini C, Moritz D, Stiehl E, Jones RM: Experience of Chicagoland acute care hospitals in preparing for Ebola Virus Disease, 2014--2015, Submitted).

Interview analysis: codebook development and coding {#Sec5}
---------------------------------------------------

An iterative approach was used for codebook development. In each iteration, multiple investigators coded a subset of interviews and then discussed the experience. Ambiguity in the code interpretation was reduced by revising codes, adding definitions and adding examples for each code. Ultimately, the code book included 15 parent codes: 1) interviewee role; 2) management response; 3) changing dynamics; 4) external agencies; 5) trainer characteristics; 6) trainee characteristics; 7) training; 8) suspect EVD patients; 9) operational disruptions; 10) PPE; 11) challenges, 12) lessons learned and comparisons; 13) emotions and perceptions; 14) support for employees and occupational health; 15) ethical issues; and 16) media. Two investigators coded each interview transcript, and a third investigator applied a series of rules to reconcile the codes of the two investigators. Assignment of coders was purposeful, to ensure different combinations of investigators coded transcripts and reconciled codes. The rules for reconciliation were: i) no new codes can be added to the text, ii) if two coders had matching codes, those codes must be included in final code decision, and iii) if there are more than five relevant codes for the text, collapse sub-codes into the five most relevant parent codes. This approach was used to capture and manage variation in coding that could result from the investigators' disciplinary perspectives and experience. The final codebook is available elsewhere (Bleasdale SC, Sikka MK, Brosseau LM, Fritzen-Pedicini C, Moritz D, Stiehl E, Jones RM: Experience of Chicagoland acute care hospitals in preparing for Ebola Virus Disease, 2014--2015, Submitted).

Data analysis and interpretation: the focused conversation {#Sec6}
----------------------------------------------------------

The focused conversation method involves a series of questions organized to draw upon ways in which humans process and make judgments about information while promoting order and systematic dialogue \[[@CR9]\]. Specifically, questions are organized into four phases:The *objective phase* includes questions asking what research team members think the data show, what appears to be known and what appears to be left unknown.The *reflective phase* includes questions that ask research team members to reflect on their response, on other team members' responses, and on knowns and unknowns.The *interpretative phase* includes questions that push research team members to consider the meaning of the data and their responses to it.The *decisional phase* includes questions that ask how research team members can move forward towards their objectives and goals, often including plans for future action.

Results {#Sec7}
=======

The focused conversation method was implemented as follows. Investigators developed a focused conversation guide with consideration for the a priori study objectives after the interview transcripts had been coded. Parent codes and sub-codes relevant to each study objective were identified, and the sections of interview transcripts to which these codes had been assigned were extracted from the dataset. For the training-related focused conversation, interview text assigned parent codes 5--7 were extracted. (For the PPE-related focused conversation, interview text assigned parent codes 2 and 10 were extracted.) Each investigator was given the objective questions from the focused conversation guide and individually spent 3--10 h identifying the data (sections of interview transcripts) that addressed those questions. This was done to ensure that all investigators read all of the relevant data and to set the frame for the conversation.

After this initial data review, investigators met and discussed all of the questions in the focused conversation guide. Table [1](#Tab1){ref-type="table"} displays the focused conversation guide developed for the study objectives about training during EVD preparations. A separate focused conversation guide was developed for the study objectives about the selection of PPE. The focused conversation was audio recorded and notes were taken to serve as a written record of the team data analysis and interpretation. The focused conversation occurred over 2--3 h.Table 1Focused conversation used for training related research objectiveFocused Conversation PhasePurpose of PhaseQuestionsQuestion RationaleObjectiveEnsures all objective details are reviewed by research team prior to data interpretation.\
Sets up the framework for the focused conversation, identifies that data that we want to focus on in relation to our study aims.\
Focus on the objective data without making judgements or inferences about the participant responses1. How was training delivered?Understand what institutions did during the 2014--2015 outbreak of EVD with respect to training about the use of PPE or the care of EVD patients.2. Who developed training?3. Who delivered training?4. How was the effectiveness of training evaluated?5. What was the content of training for Ebola patient care (topics and skills)?Understand how institutions supported and defined the scope of training.6. What technology was used for training, if any?7. How were skills maintained over time?8. What institutional support was provided for training?ReflectiveAllows team members to express and discuss how the data related to our professional training, content knowledge and experiences.1. Were the appropriate topics and skills addressed in training?Explore our research team's response to the data in relation to training content and modality, including contrasting our expectations and values with the experiences of participants2. What topics and/or skills do you think should be included in training?3. What aspects of training appeared to be positively received by trainees or by the institution?4. Were you surprised by the responses? Why?InterpretiveGuides research team to address the meaning of the data as it relates to our study aims and objectives.\
Guides research team to integrate the data into a shared overall framework.1. How did knowledge or risk perceptions influence the design of training for Ebola?Based on our interpretation of the data, determine how participant experiences can inform future training for infection prevention.\
Based on our interpretation of the data, identify challenges in training design and implementation.2. How did healthcare personnel's knowledge affect training participation and compliance?3. What were barriers to training? Consider the institution and individuals.4. What did the Ebola training experience say about training for routine infection prevention?5. What does this tell us about Ebola preparedness/training in Chicagoland healthcare facilities?DecisionalEncourages team members to come to consensus on implication of the data in relation to larger aims and goals.\
Encourages team members to extend their theoretical findings to practical or policy actions.1. What types of training should be used going forward to prepare for emerging diseases/high consequence infections?Based on our interpretation of the data and conversation, identify factors that should be considered when designing and implementing training of emerging infectious diseases and high-consequence infections in the future?\
Based on our interpretation of the data and conversation, identify measures for determining staff and institution preparedness.2. What are the characteristics to consider when creating training for PPE use for emerging diseases/high-consequence infections?3. Training is designed to alter worker behavior; what must an institution prepare to ensure workers can employ the desired behavior?4. What are good measures for determining worker and institutional preparedness for emerging diseases/high-consequence infections?

As a group we first discussed the objective questions, which allowed all team members to get an overview of the data obtained from the interviews -- e.g., who developed and delivered training, and the training and evaluation methods used (Table [1](#Tab1){ref-type="table"}). During this discussion we determined it would be beneficial to create a table of indicator and factor variables for validation of our results and interpretation. These indicator and factor variables tabulated specific pieces of information reported by participants, such as: the job roles of trainees, use of in-person practice-based training for PPE, and use of simulated body fluid to evaluate self-contamination during doffing of PPE.

The reflective questions allowed investigators to express any feelings or reactions that were elicited during data review. This phase was an opportunity for investigators to share ways in which the data related to their own professional experiences. Given our diverse professional backgrounds this was useful for allowing team members to understand others' points of reference. We discussed our perceptions of whether training modality and content seemed appropriate and identified what seemed to be "universal" issues amongst the participants. During this phase we identified that we couldn't answer all of the questions in the focused conversation guide, such as questions around trainee responses to training. This reflected a disconnect between the interview instrument and our research goals, though we had used a survey to capture trainee perceptions and experiences with training (Bleasdale SC, Sikka MK, Brosseau LM, Fritzen-Pedicini C, Moritz D, Stiehl E, Jones RM: Experience of Chicagoland acute care hospitals in preparing for Ebola Virus Disease, 2014--2015, Submitted).

The interpretive questions allowed the investigators to discuss the challenges and successes of the participants' experiences and how their experiences could change preparedness strategies for future emerging infectious diseases and/or high consequence infections. During the discussion, we found that some of our interpretive questions could not be answered based on our participant responses, potentially due to limitations in our interview instrument design. This inspired us to identify topics that should be investigated in future research such as: determining rationale for choosing training modalities and exploring experiences in collaborations between healthcare facilities and other public health agencies.

The decisional questions guided our team in summarizing the participants' overall experiences with respect to developing and delivering training, and address the study objectives. Specifically, we interpreted the participants' experiences to propose strategies that would better prepare hospitals for future outbreaks of high-consequence infectious, such as support for choosing appropriate PPE and incorporating hands-on training in the use of PPE into training for new employees (Bleasdale SC, Sikka MK, Brosseau LM, Fritzen-Pedicini C, Moritz D, Stiehl E, Jones RM: Experience of Chicagoland acute care hospitals in preparing for Ebola Virus Disease, 2014--2015, Submitted). This phase allowed us to evaluate attainment of the study objective.

Data validation {#Sec8}
---------------

After the focused conversation, two investigators individually revisited the data to perform two tasks. The first task was to summarize and organize the data relating to our objective questions. The table included references to participant responses in interview transcripts as a means of validation. Extracting and organizing this data into a table served as a useful reference document and allowed us to visually recognize new patterns and confirm the patterns we discussed in the workshop. It also allowed for another opportunity to meet in small groups and discuss specific participant responses to ensure we were interpreting the data consistently between investigators.

The second task was to identify quotes that supported and challenged our interpretations from the interpretive and decisional phases of our workshop discussion. This provided another opportunity to reexamine the data using comparisons. We used two types of comparisons: i) comparison between interviews of the same group -- comparing responses from participants who worked at the same facility and responses from participants who worked at the same classification of facility, and ii) comparisons of interviews of different groups -- comparing responses of participants from different facility classifications \[[@CR12]\]. This allowed us to explore similarities and differences between interviewees, job titles, and institutions. Investigators kept notes during this secondary data analysis.

The use of the focused conversation method, followed by re-visiting and organizing participant quotes to support and challenge our findings, was an effective means of data validation. Given the standardization of this method, we believe our findings would be reproducible.

Discussion {#Sec9}
==========

Overall, our research team enjoyed engaging with the data and with each other through the focused conversation method, as described. Qualitative research is not the dominant research approach in either industrial hygiene or infectious disease medicine, and the structure of the focused conversation method increased accessibility of qualitative data analysis for research team members with less experience in these methods. Further, the use of multiple validation approaches, particularly tabulating indicator and factor variables increased comfort with and confidence in the focused conversation outcomes.

Within the framework of team science \[[@CR13]\], our group of investigators would be defined as a science team engaged in interdisciplinary research that integrates perspectives of multiple disciplines to solve problems related to preparations for emerging, high-consequence infectious diseases in acute care hospitals. Preparations for the 2014--2015 EVD outbreak encompassed most departments of healthcare facilities and many types of professionals \[[@CR1], [@CR14]\], thus it was essential that our team include experts from multiple disciplines relevant to protecting workers and patients from high-consequence infectious diseases. Primary team members had expertise in industrial hygiene (RMJ, LMB), infectious disease medicine (SCB, MS, DM) and public health (CFP), and were aided by a colleague with expertise in qualitative research methods and knowledge of occupational health and organizational behavior (ES). We perceive the diversity of the research team to be a strength of this research \[[@CR15]\].

The implementation of team science has many challenges, including \[[@CR13], [@CR16], [@CR17]\]: divergent philosophies and styles arising from disciplinary expectations and individuality; time and effort to maintain communication; and defining roles and responsibilities. Our team experienced these challenges, but was also challenged to identify a research method that enabled participation by all members in the analysis of data obtained through semi-structured interviews, and accommodated our need to attain a priori research objectives: We found that the focused conversation method fulfilled these needs. Hesse-Biber \[[@CR18]\] described how the interdisciplinary research framework challenges disciplinary categories of analysis, which can move teams towards a practical, pragmatic methodologic approach that avoids difficult epistemological or philosophical issues. We found the focused conversation method to be highly practical and pragmatic, though the organization of the questions prompted the investigators to identify and challenge their disciplinary paradigms while remaining focused on the very concrete problem of infectious disease preparedness. However, limitations of disciplinary methodologies in truly interdisciplinary or transdisciplinary research should be more formally described, and new methods that reflect the demands of interdisciplinary or transdisciplinary research developed. This remains a gap in team science research, which has been primarily focused on team formation and dynamics, rather than how team science research is performed \[[@CR16]\].

We valued that the focused conversation method enabled an organized, targeted conversation among our interdisciplinary team that was grounded in data and addressed our a priori research objectives, while also eliciting disciplinary paradigms and personal experiences. A particular strength of the method in the context of team science was that it enabled equal participation from all members, regardless of seniority and disciplinary training. Mentorship of junior colleagues has been identified as a value of team science \[[@CR16]\], and our implementation of the focused conversation engaged junior colleagues as valued partners. Team members enjoyed the opportunity to engage in scientific conversation during the focused conversations, and such experiences contribute to building trust and inter-personal relationships which are important to maintaining effective research teams \[[@CR19]\]. Based on our experience, we suggest that others consider this method for analysis of qualitative data, such as obtained by semi-structured interviews, particularly in the context of interdisciplinary or transdisciplinary research.

Conclusions {#Sec10}
===========

The focused conversation method supported analysis that utilized the interdisciplinary training of our research team to achieve our research objectives. A strength of the approach was that the conversation design led to the evaluation of the study objectives, and to identification of research questions for future work. During the conversation, we identified gaps in the data, suggesting limitations of the interview instrument. The focused conversation method fits well within the framework of interdisciplinary team science. Future work should extend the description of our experience towards development of a user-guide.
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